PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 09-304698 
(43)Date of publication of application : 28.11.1997 



(51)lnt.CI. G02B 15/16 

G02B 13/18 



(21) Application number : 08-143685 (71)Applicant : CANON INC 

(22) Date of filing : 14.05.1996 (72)lnventor : HORIUCHI AKINAGA 



(54) REAR FOCUS TYPE ZOOM LENS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve optical performance over the whole 
object distance and over the entire variable power rangeand to realize a large 
aperture and high variable power by specifying the lens constitution of respective 
lens groups in the constitution of a four-group type one. 

SOLUTION: This lens is provided with four lens groupsthat isthe 1st group L1 to 
the 4th group L4 in order from the object side. The variable power from the wide 
angle end to the telephoto end is performed by moving the 2nd group L2 to an 
image surface sideand the variation of the image surface associated with the 
variable power is corrected by moving the 4th group L4 to the object side while 
keeping projecting loci 4a and 4b providedand focusing is performed by moving 
the 4th group L4. The 4th group L4 is provided with a 1st lens being positivea 
2nd lens being negative and a 3rd lens being positiveand has at least one 
aspherical surface. When it is assumed that the focal distance of the 3rd group 
L3 is f3the f-number and the focal distance of an entire system at the wide angle 



end are fNW and fW and the focal distance of the entire system at the telephoto 
end is fT and they are set as shown by an expression fM=(fW.fT)1/2; they satisfy 
the condition of 3.44<f3*fNW/fM <15.38. 



CLAIMS 



[Claim(s)] 

[Claim 1]The 1st group of refracting power more positive than the object side to 
orderthe 2nd group of negative refracting powerthe 3rd group of positive 
refracting powerAnd have four lens groups of the 4th group of positive refracting 
powermove this 2nd group to the image surface sideand variable power from a 
wide angle end to a tele edge is performedMove this 4th grouphaving a convex 
locus in the object sideand amend image surface fluctuation accompanying 
variable powerand move this 4th group and a focus is performedThis 4th group 
has the 41st positive lensthe 42nd negative lensand the 43rd positive lensthis 4th 
group has at least one aspheric surfaceand a focal distance of the whole system 
[ in / for the f number and a focal distance of the whole system / fNWfWand a tele 
edge ] is respectively set to fT[ in / for a focal distance of this 3rd group / f3 and a 
wide angle end ] [Equation 1] 

B I 

The zoom lens of the rear focus type satisfying the conditions which become 
3.44<f3xfNW/fM<15.38 when it sets. 

[Claim 2]A focal distance of composition from said 1st group [ in / respectively / 
for a focal distance of the whole system in a wide angle end and a tele edge / 
fWfTa wide angle endand a tele edge ] to the 3rd group is respectively set to 
fMWfMT[Equation 2 

IP 



A zoom lens of a rear focus type of Claim 1 satisfying conditions which become 
0<fM/fAM<1 .0 when it sets. 

[Claim 3]the [ 31st negative in said 3rd group Iens32nd positive lens / of the 
shape of meniscus which turned a convex to the image surface side /and at least 
one lamination ] » a zoom lens of a rear focus type of Claim 1 having 3a lens. 
[Claim 4]A zoom lens of a rear focus type of Claim 1 satisfying nud>66.5 when 
setting an Abbe number of construction material of at least two positive lenses in 
said 4th group to nud. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJA photographic camera and a video camera with the long 
back focus which is a grade to which especially this invention can arrange a color 
separation prism etc. between a lens system and an image sensor about the 
zoom lens of a rear focus typeAnd it is related with the zoom lens of the rear 
focus type of a high variable power ratio by the variable power ratio 15.5 and the 
about 1 .45 to 1 .65 f number [ of a wide angle end ] large caliber ratio which are 
used for the camera for broadcastetc. 
[0002] 

[Description of the Prior Art]These daysin connection with small weight 
savingssuch as a home video cameraremarkable progress is looked at by the 
miniaturization of the zoom lens for an image pick-upand power is especially 
directed towards shortening of whole length of the lensthe miniaturization of a 
front ball diameterand simplification of composition. 

[0003]The so-called zoom lens of the rear focus type which moves lens groups 
other than the 1st group by the side of an objectand performs a focus as one 
means to attain these purposes is known. 



[0004]Generally compared with the zoom lens which the zoom lens of a rear 
focus type moves the 1st groupand performs a focusthe effective diameter of the 
1st group becomes smallThe miniaturization of the whole lens system becomes 
easyand there are the featureslike close photographingespecially since close 
photographing becomes very easy and it is carrying out by moving a further 
comparatively small lightweight lens groupthe driving force of a lens group is 
smalland endsand quick focusing is made. 

[0005]As a zoom lens of such a rear focus typefor example JPS62-215225Aln 
JPS62-206516AJPS62-24213AJPS63-247316Aand JPH4-43311A. The 1st 
group of refracting power more positive than the object side to orderthe 2nd 
group of negative refracting powerthe 3rd group of positive refracting powerAnd 
the zoom lens of the 4 group type rear focus type which had four lens groups of 
the 4th group of positive refracting powermoved the 2nd groupperformed variable 
powermoved the 4th group and performed the image surface fluctuation 
accompanying variable power and a focus is proposed. 
[0006]As a zoom lens of a 4 group type rear focus typein JPH4-4331 1 AJPH4- 
153615AJPH5-19165AJPH5-27167Aand JPH5-60973A. The zoom lens with 
short whole length of the lens which constituted the 4th lens group from one 
positive lens or two positive lenses is proposed. In JPH5-60974Athe zoom lens 
with which the 4th lens group comprised two sheetsa positive lens and a 
negative lensis proposed. 

[0007]JPS55-62419AJPS62-24213AJPS62-215225AJPS56-114920AJPH3- 
200113AJPH4-242707AJPH4-343313Aln JPH5-297275Athe zoom lens with 
which each changes the 3rd group and the 4th group from two lensesa positive 
lens and a negative lensin the working example is indicated. 
[0008]ln addition to thisln JPH6-51199AJPH6-337353AJPH6-347697Aand JPH7- 
270684Abetween a lens system and an image sensor. The zoom lens with the 
long back focus which is a grade which can arrange a color separation optical 
system is proposed. 
[0009] 



[Problem(s) to be Solved by the lnvention]The featureslike if a rear focus method 
is generally adopted in a zoom lensthe whole lens system will be miniaturizeda 
focus quick again will become possibleand also close photographing becomes 
easy are acquired. 

[0010]Howeverthe problem that the aberration variation in the case of a focus 
becomes largeand it becomes very difficult to obtain high optical performance 
covering the object distance at large [ from an infinite distance object to a short 
distance object ] on the other hand arises. 

[001 1]The problem that it becomes very difficult to migrate to all the variable 
power ranges with the zoom lens of high variable power especially by a large 
caliber ratioand to obtain high optical performance covering the object distance at 
large arises. 

[0012]With the zoom lens currently indicated by JPH4-43311AJPH4- 
153615AJPH5-19165AJPH5-27167Aand JPH5-60973Aa zoom ratio is about 8 
times from 6 timeslf it is going to obtain the zoom lens of the high variable power 
ratio beyond thischange of the chromatic aberration by variable power will 
become large too muchand it will become difficult to amend this good. As for the 
zoom lens currently indicated by JPH5-60974Aabout 8 times was not necessarily 
enough as the zoom ratio. 

[0013]ln the zoom lens currently indicated by JPS55-62419AJPS56-114920Aand 
JPH3-2001 1 3Ain order that the 1 st group or the 3rd group might move in 
connection with variable powerlens barrel structure became complicatedand 
there was a problem that it was difficult to attain a miniaturization. 
[0014]With the zoom lens currently indicated by JPH4-242707A and JPH4- 
34331 3AJPH5-297275Aetc.the 3rd group serves as lens constitution with big air 
spacingSince the refracting power of the negative lens in the 3rd group was still 
weakerwhen it was going to apply to the zoom lens of high-variable-power- 
izingmany chromatic aberrations occurred by the 3rd groupand there was a 
problem that it was difficult to fully amend this. 

[0015]Since the negative lens of the shape of meniscus in the 3rd group serves 



as lens constitution which turned the concave surface strong against the image 
surface side in the zoom lens proposed by JPH5-297275Ait is effective in the 
formation of a tele photographbut. There was a problem that it was difficult for 
this negative lens to amend the high order flare components generated with the 
positive lensand large-caliber-izing and high-variable-power-izing were difficult. 
[0016]ln additionas for the zoom lens proposed by JPH6-51 199AJPH6- 
337353AJPH6-347697AJPH7-270684Aetc.about 10 to 12 times was not 
necessarily enough as the zoom ratio. 

[0017]ln the zoom lens of a 4 group type rear focus type this inventionthe object 
distance from an infinite distance object to [ migrates to all the variable power 
ranges from a wide angle end to a tele edge by setting up the lens constitution of 
each lens group appropriatelyand ] a super-near object - crossing generally - 
fitness - it aims at offer of the zoom lens of the rear focus type of a high variable 
power ratio by a large caliber ratio with optical performance. 
[0018] 

[Means for Solving the ProblemjA zoom lens of a rear focus type of this 
inventionThe 1st group of refracting power more positive than the object side to . 
orderthe 2nd group of negative refracting powerthe 3rd group of positive 
refracting powerAnd have four lens groups of the 4th group of positive refracting 
powermove this 2nd group to the image surface sideand variable power from a 
wide angle end to a tele edge is performedMove this 4th grouphaving a convex 
locus in the object sideand amend image surface fluctuation accompanying 
variable powerand move this 4th group and a focus is performedThis 4th group 
has the 41st positive lensthe 42nd negative lensand the 43rd positive lensthis 4th 
group has at least one aspheric surfaceand a focal distance of the whole system 
[ in / for the f number and a focal distance of the whole system / fNWfWand a tele 
edge ] is respectively set to fT[ in / for a focal distance of this 3rd group / f3 and a 
wide angle end ] [0019] 
[Equation 3] 

H I 



3.44<f3xfNW/fM<15.38 when it sets .... (1) 

It is characterized by satisfying becoming conditions. 

[0020] 

[Embodiment of the lnvention]As for the lens sectional view of numerical working 
example 1-3 whichas for drawing 1 - drawing 3 the zoom lens of the rear focus 
type of this invention mentions late rdrawing 4 - drawing 6 numerical working 
example 2 drawing 10 - drawing 12 of numerical working example 1 drawing 7 - 
drawing 9 are the several aberration figures of numerical working example 3. 
[0021 ]ln an aberration figure drawing 4 and 7 and 10 show eighta wide angle 
end drawing S and 11 show nineand middle drawing 6 and 12 show a tele edge. 
[0022]As for the inside L1 of a figurethe 1st group of positive refracting powerthe 
2nd group of refracting power negative in L2the 3rd group of refracting power 
positive in L3and L4 are the 4th group of positive refracting power. SP is an 
aperture diaphragm and is stationed ahead of the 3rd group L3. G is glass 
blockssuch as a color separation optical systema faceplatea filter. IP is the image 
surface. 

[0023]ln this exampleon the occasion of the variable power from a wide angle 
end to a tele edgethe 2nd group is moved to the image surface side like an 
arrowand the 4th group was moved having a convex locus in the object sideand 
the image surface fluctuation accompanying variable power is amended. 
[0024]The rear focus type which moves the 4th group on an optic axis and 
performs a focus is adopted. The curve 4a of the solid line of the 4th group and 
the curve 4b of a dotted line which are shown in the figure show the moving track 
for amending the image surface fluctuation at the time of following on the variable 
power from a wide angle end when carrying out the focus to the infinite distance 
object and the short distance object respectively to a tele edge. The 1st group 
and the 3rd group are immobilization in the case of variable power and a focus. 
[0025]ln this examplemove the 4th group and the image surface fluctuation 
accompanying variable power is amendedand the 4th group is moved and it is 



made to perform a focus. It is made to move so that it may have a convex locus 
to the object side on the occasion of the variable power from a wide angle end to 
a tele edgeas shown especially in the curves 4a and 4b of the figure. This aimed 
at effective use of the space of the 3rd group and the 4th groupand shortening of 
whole length of the lens is attained effectively. 

[0026]ln this examplewhen performing a focus from an infinite distance object to 
a short distance object in a tele edgeit is carrying out by letting out the 4th group 
to the frontas shown in the straight line 4c of the figure. 
[0027]ln this inventionin order this 4th group from the object side The 41st lens 
positive [ convex ] in both lens sidesThe 42nd negative lens and both lens sides 
of the shape of meniscus by which both lens sides turned the convex to the 
concave surface or object side consist of three lenses of the 43rd convex positive 
lensand it is characterized by having satisfied the conditional expression (1). 
[0028]The position (distance) of an exit pupil is lengthened by constituting the 4th 
group from three lenses like the abovethe emitted light flux from a lens system 
a call - as it becomes centricthe degree of incidence angle of light flux when the 
color separation optical system of 3P prism etc. has been arrangedfor example 
separates the color by [ as becoming loose ] good behind a lens systemand he is 
trying to improve the color reproduction nature of a picture to it 
[0029]And in order to amend the aberration at the time of attaining large-caliber- 
izing and high-variable-power-ization goodsecuring the back focus of 
predetermined lengtheach element is set up so that the refracting power (focal 
distance f3) and the f number of the 3rd group may satisfy a conditional 
expression (1). 

[0030]This conditional expression (1) regulates the focal distance f3 of the 3rd 
groupand is greatly related to a back focus. 

[0031]lf the f number FNW of a wide angle end is made bright exceeding the 
lower limit of a conditional expression (1) or the focal distance of the 3rd group is 
shortenedit will become difficult to secure the back focus of predetermined length. 
Converselyif the focal distance of the 3rd group is recklessly lengthened 



exceeding upper limit or the f number FNW of a wide angle end is made darka 
back focus will become longbut distance with the 4th group becomes longwhole 
length of the lens becomes longand a miniaturization becomes difficult. 
[0032]The feature of the other lens constitution of the zoom lens of the rear focus 
type of this invention is explained. 

[0033](b) This invention sets high variable power as one purposeandas for the 
chromatic aberration generated in connection with variable power for the 
purposeit is desirable to cancel in the 1st group and the 2nd group. Howeverthe 
methods of generating of the chromatic aberration of the magnification 
accompanying variable power differ greatly at it of the 1st group and the 2nd 
groupand it is easy to become the tendency for amendment to be superfluous in 
a wide angle end. Thereforethe balance of the chromatic aberration as the whole 
is maintained by supposing that amendment of the chromatic aberration of the 
magnification of the 4th group is insufficient. 

[0034]ln this caseit is possible to amend without losing balance greatlywhen the 
chromatic aberration on an axis has a small variable power ratio, 
thereforealthough it is also possible to use the 3rd group as a positive single 
lenswhen aiming at high variable power and a large caliber like this inventionit 
becomes difficult it to become insufficient as a whole amending the chromatic 
aberration on an axisand to maintain high performance. 
[0035]the [ then/ 32nd positive lens / of the shape of meniscus which turned the 
convex to the 31st negative lens and image surface side for the 3rd group in this 
invention /and at least one lamination ] -- the chromatic aberration is amended to 
optimum over all the variable power ranges by constituting from a 3a lens. The 
spherical aberration with high order flare components is suppressed small. 
[0036]The negative meniscus-like 31st lens with which both lens sides turned the 
convex to the concave surface or object side especially for the 3rd grouplt is 
considered as the lamination lens which consisted of the 32nd positive lens of 
the shape of meniscus which turned the convex to the image surface sidethe 
33rd lens positive [ convex ] in both lens sidesand the 34th negative lens of the 



shape of meniscus which turned the convex to the image surface sideamong 
these joined the 33rd lens and the 34th lens. 

[0037]Thusin this inventionthough it is easy lens constitutionit is the about 1.45 to 
1 .65 f number of the variable power ratio 1 5.5 and a wide angle endand a high 
variable power ratio and a large caliberand moreoverhigh optical performance is 
maintained. 

[0038](**) if the composition which joins a lens in the lens constitution of each 
group fundamentally is takenit is possible to be able to control the eccentricity in 
a group effectively and to attain stabilization of product performancebut one 
flexibility of a design decreasesand it becomes difficult to attain sufficient initial 
performancesatisfying a large caliber and specification called small zoom. 
[0039]Thenby giving the aspheric surface of shape where positive refracting 
power becomes weak as the 3rd group is constituted from this invention like the 
above-mentioned and it goes for the convex of the strongest positive refracting 
power in the 3rd group by numerical working example 1 around a lensThe high 
order flare components of the spherical aberration were amendedand control of 
the eccentricity in a groupetc. was performed effectivelyand the higher-precision 
zoom lens has attained large caliber-ization. By constituting the 4th group from 
drawing 1 and numerical working example 1 and 3 of drawing 3 so that it may 
have a cemented lenscontrol of the eccentricity in a groupetc. was effectively 
performed like the 3rd groupand the higher-precision zoom lens is attained. 
[0040]ln this inventionthough a spherical aberration and astigmatism are 
amended and it is a large caliber and a twice [ super-high ] as many zoom lens 
as this when positive refracting power adopts the aspheric surface of the shape 
which becomes weak as it goes for the convex of the strongest positive refracting 
power in the 4th group to a lens peripherythe high-precision zoom lens is 
attained. 

[0041](**) Set respectively the focal distance of composition from said 1st group 
[ in / respectively / for the focal distance of the whole system in a wide angle end 
and a tele edge / fWfTa wide angle endand a tele edge ] to the 3rd group to 



fMWfMT[0042] 
[Equation 4] 



It is 0<fM/fAM<1 .0 when it sets (2) 

It is satisfying the becoming conditions. 

[0043]A conditional expression (2) means the convergence degree of the bundle 
of rays from the 3rd group, the bundle of rays generally emitted by variable 
power parts - the 3rd group abbreviated - it is the most stable aberration 
correcting method to make it afocal. Howeverif the bundle of rays which comes 
out from the 3rd group is made into an almost parallel beam of lightshortening of 
whole length of the lens will become difficult. Thenby satisfying a conditional 
expression (2) to this inventionshortening of the further whole length of the lens is 
attained by making into a convergence beam of light the bundle of rays ejected 
from the 3rd group. 

[0044]lf a meaning of a conditional expression (2)i.e.a lower limitis 
exceededsince it becomes an emission systemand whole length of the lens is 
extended and also height of incident light to the 4th group also becomes a bundle 
of rays highin order that the 4th group may enlargeit is not preferred. If upper limit 
is exceededthe degree of convergence will become largean aberration variation 
by zooming and focusing which an effect goes up to a miniaturization will 
become largeand it becomes difficult to perform good aberration compensation 
throughout zoom. 

[0045]ln this inventionit is upper limit of a conditional expression (2) 
0<fM/fAM<0.3 (2a) 

Thencoexistence of shortening of stable aberration compensation and whole 
length of the lens becomes easy. 

[0046](**) nud>66.5 when setting an Abbe number of construction material of at 
least two positive lenses in said 4th group to nud .... (3) 
It is satisfied. 



[0047]A conditional expression (3) is a thing for mainly amending change of a 
chromatic aberration accompanying variable powerespecially change of the 
chromatic aberration of magnification good. Since it will become insufficient 
amending the chromatic aberration of magnification if it separates from a 
conditional expression (3)it is not good. 

[0048]Nextnumerical working example of this invention is shown, in numerical 
working example - Ri - the 1st conjugate point side - it is a curvature radius of 
the i-th lens sideandas for Dithe i-th lens thickness and air spacingnickeland nui 
are a refractive index and an Abbe number of glass of the i-th lens in order from 
the 1st conjugate point side of each in the 1st conjugate point side. Howevera 
lens side of R28-R35 in R27-R34 in numerical working example 1 and 3and 
numerical working example 2 shows glass blockssuch as a color separation 
optical systema faceplateand a filter. 

[0049]When aspherical surface shape makes positive a direction of movement of 
a Y-axis and light to the X-axisan optic axisand a perpendicular direction at an 
optical axis direction and a paraxial curvature radiusKBCDand E are respectively 
made into an aspheric surface coefficient for R[0050] 
Equation 5] 

i 



It expresses with the becoming formula. "e-Ox" means "10 x ." The relation of 
many numerical values in an above-mentioned monograph affair type and 
numerical working example is shown in table-1. 
[0051] 

[External Character 1] 



[0052] 

[External Character 2] 



[0053] 

[External Character 3] 



s 



[0054] 
[Table 1] 

1 



[0055] 



[Effect of the InventionJIn [ according to this invention ] the zoom lens of a 4 
group type rear focus type as mentioned aboveBy setting up the lens constitution 
of each lens group appropriatelythe object distance at large [ from an infinite 
distance object to / migrates to all the variable power ranges from a wide angle 
end to a tele edge and / a super-near object ] can be coveredand the zoom lens 
of the rear focus type of a high variable power ratio can be attained by a large 
caliber ratio with good optical performance. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The lens sectional view of numerical working example 1 of this 
invention 

[Drawing 2] The lens sectional view of numerical working example 2 of this 
invention 

[Drawing 3] The lens sectional view of numerical working example 3 of this 
invention 

[Drawing 4] The aberration figure of the wide angle end of numerical working 
example 1 of this invention 

[Drawing 5] The middle aberration figure of numerical working example 1 of this 
invention 

[Drawing 6] The aberration figure of the tele edge of numerical working example 1 
of this invention 

[Drawing 7] The aberration figure of the wide angle end of numerical working 
example 2 of this invention 

[Drawing 8] The middle aberration figure of numerical working example 2 of this 
invention 

[Drawing 9] The aberration figure of the tele edge of numerical working example 2 
of this invention 



[Drawing 10] The aberration figure of the wide angle end of numerical working 
example 3 of this invention 

[Drawing 1 1] The middle aberration figure of numerical working example 3 of this 
invention 

[Drawing 12] The aberration figure of the tele edge of numerical working example 

3 of this invention 

[Description of Notations] 

L1 The 1st group 

L2 The 2nd group 

L3 The 3rd group 

L4 The 4th group 

SP Diaphragm 

IP Image surface 

deltaM meridional image surface 

deltas sagittal image surface 

d d line 

g g line 



(i9>b*»hw? (jp) «2) & ^ & $1 (a) (wm&m&Mm 

#ffi¥9 - 304698 

(43)&WB ¥J*9¥(i997)ll£28B 

(5i)intci.' woe* ffmmmn fi &as**®f?r 

G0 2B 15/16 G0 2B 15/16 

13/18 13/18 



»*«©»4 FD (£11J0 



(21)ttJH#^ 


KM**- 143685 


(71) USA 


000001007 










(22)ffiSB 


^8^(1996) 5^140 




«SS^BTO 3 TB30# 2 ^ 






(72)5&gn# 










m£SB*fflKT*l^3TB30#2# 














(74)ftSIA 





(54) MO««!] U-f-^-flXjScDX-At^X 



(57) [gift] 

[SMI] £tt<hLT4O0U>X8MHrLM"-y77* 

oofMb* *T WET * <t«tciSm 4 W« »»**T 7 
*-*X*fft\ Em4S¥liiE<Dm4 1 L/VX, ftwm 
4 2U>X*LTjE©ll4 3l/VX*1IU feM4f¥li 
1 7(D»llft U 'Off 3 IMMMUBi f 




(2) 



BBB¥9-3 0 46 98 



[BBBgOBfl] 
*/W}©Sll4P©40<DU>Xf¥£SU BB2B*«BS 

flpv»»**Tjtft«^saiaai^(osfi*fTi\ sb 
kb 9Bngib*BB 4 mzymmicattowimzG l 
oob»s«Bjet**bicb»mb*b»**t7 

*-*X*frl\ EM4l¥liiE©m4 1 UvXs ftros 
4 2U>Xf-LTiE©JS4 3UVX«SU RB4B14 
'J>& < <h <fc 1 OCBBBBB U Km 3 £OB£EB« 
f 3, l£BBlcfett*BJ!W>F*y/t-i:BjSeB** 
4 f N W. f W.- BBBteBtttftB&BjittBM f T 

tu 

[«1] ' 

fM=/\/fW« f T 

3. 44<f 3X f NW/f M< 1 5. 38 

in#m 2 1 &mt bbbic&i*3£B0>b££B 
f w. f t, &Amtwumctiit*wBm i » 

fr5B3B$T-0£jS©B£EB*&*f MW, fMT 
[ft2] 

fM=/^fW. f T 
f AM=/\J fMW. fMT 

0<fM/fAM<1. 0 

ft**ft«iier*c&*mK^r*WMii 

[If 3 ] MIES 3 SteftOSI 3 1 U VX, BBB 
lCOffl*Attfc*=X*X«W>iE©B3 2l/;^ 
T*fc<£fc1 OOByB;bH*B3aUVX*BLTt* 

-■kUVX- 

[RSB4] fflKB 4 2 -3©iEU> 

XCDWM057 y /"Ctt* v d t T % £ S 
i/d>66. 5 

*3ISr*Ct*fiffafr*HI*ffl1fl5 , Ji'-7*-A 
7lt©X-.kU>X. 

[BWaBBftttB] 

[000 1] 

Mwo«r*a«#9] +-7 *—axst 
©X-.kU;/XUWU bkuvx*£SBB¥£®w 
KfettlKXy XfcB*EB**C£#?**8B©ft^ 
/te*7*-ax*#Lfc¥BB*/5*t:T*a/ 
5, *LT»2W*/7lWCffl^6n*a»Jk1 5. 
5. i£«B©F;J->/t-1. 4 5-1. 6 5fgg0*n 



StbT'ESfSib© 'J 7 * - A XSWDX-i* U VXlc 
[0002] 

[fit*coj$»] b& ^-h^ttut^mo'^mnm 
ist##*.s*u Bteu>XBa©fflBMb*mais©/.h 

1Mb. BJS©B*fcfcatfa*WiTl/'3. 

[0003] cti6oa«*»i«r*— 3©#«tL 

2jX£*t5, F/rfi l >l-f-7*-*7.iCroX-AUVX* ,i 
MlStlTf^o 
[0004] —fflz 'J +-7 * -*jXS©X-iU U>X 
ttSU 1 T7 Xfcffd X-L> U >XtC 

iKTB 1 »©e«bS#'J^ < * y » u vxm^i*©* 
ai{b/j«SBK*ys xiEBflj& Bt=BaffBBB#8s 

t*»J s BfcflB^JMBioUVXWfcBBiS tfTff 
oTl^OT, U>XS¥©iEiW/h*<TT&ffljI& 

[0 0 0 5] C©«fc3fty*-7:*— *XiC©X-.kU 
>X<h LTx BX.tfttBBB6 2-2 1 5 22 54§-Uf8 

BFJBS6 2-2 0 6 5 1 6*tiJ$S, ^8362-2 
42 1 3#ii«. fSF,PB6 3-24 7 3 1 6^f8, * 
LTBB¥4-4 3 3 1 1 BaBTtt* WMBJ:>JBUc 
iE©HSr7D©B 1 B» B©BSffl©S28» IE©JISt*) 
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**T»8KffaBffiBI!it7*-*X*fT-3fe4»* 
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[0 0 0 6] X, 4S¥*'f7©yi'-7:j--2)7it©X 
-klsyXt LTBB¥4 - 4 3 3 1 1 BH¥ 
4-1 53 6 1 54a«. BB¥5-1 9 1 6 5*£ 
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ft£SB«f 3* l£fl*»cfi»t*^3R©F^V/^-t« 

jjUEB*»4fNW. fW, mamtc&t*&MMA 
BB*f T4U 

[0 0 19] 

[S3] 

fM=/\JfW. f T 
1 5. 38 •••• (1) 

CDJlfJf73<Dm2P. L3ttiE<7)S»f7D©S3P, L4I* 
I©H»r7J©JB4»T f *«. SPttHPttUWA £ 

i-77"l/-K •?LT7-f/U^-^0«'57.7'P'y^ 

[0 0 2 3] **«5«IT-tilEft4g^6Sia4ffi^OSe(C 
IB LTXWO J: 5 (cm 2 MHMBfl'vlF&tftt* fcft 
ic. W8i=ffe«BaB*l!4»*1*«!«l£iattOW» 

[0 0 2 4] X, m4®*m±&W)ZVT7*-t>X 



(4) 



&P»fl¥9-3 0 4 6 9 8 



Sl4S¥0§t80flil84 a ^**8<Oftl84 bli&4ffl&& 

eaass'vrosfgtcff 5 pgo&®si&£*i§iE-f *&o& 

*-2j7xOPg|II£?35£. 
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Lfr*KafglC#5f§¥OfeiRg08£0<±:mim 1 SP 
<hm2PO*tx<!:T»te**<flfcy, JEftffiTliffilEji 
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[0 0 3 5] ^CT'*f|B^T*«m3P^aom3 1 UV 

x, ®m\izaffi*mttc*-xt)XVWiE<»%3 2i, 

>X. ^LT^S^fcloO&yStotfmSaUVX 

ct y «figr * c <t y ^xffiOBicfe/t y gsiceux 
[0036] ittc»3P*iiuvXffifi«iaiBXtt%i*ffl'J 

KflE£|6]tf/cp<::7 > A74*Ogom3 1 U>X^ ADD 
iJlCCjS5(p)tt/i:^-7s*X«(0iE(Dm3 2 b>X. H 
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[0 0 3 8] (□) B*W(uSPOUyX«fi£^teLNT 
UVX^^r^^fie^i:^.!:. Prt^D^^Wlcfl] 
*J5I«gT$ySo D Ql4^0^b^il5C<!:^pJ^TS« 
6\ BffltOiiSAM 0»y, *pg. /JxSX-Ai:l> 

[0039] -5- C 7*f|B^T'ttm 3 S¥£8u2SO$0 < 
■T^«i:«lc|i[filllSfi<5tJ 1 T'liS3i¥*Oft*>3ilAiEOH 
JJf7JOi2i®lCU>XiiffllCl><(Cti£-pTiEOEJ/f7J6 ,; ^ 
<^5HJtt0^i5^B6-rc«»:(c«}:y. «D«SOff% 
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<fc y wao»^x-A u v x^sbe l t l^. 

[0 0 4 0] X*^T'ttm4S¥*Olt5it>IEOS^ 

j]<Damizisyx®mmz^<im?TTE<D®mt)tf® 
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£iKM£ffiIELT*P&. S^fgOX-I.U>XT'fey 
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